Summary. Administration of an ovulatory dose of LH (10 \ g=m\ g, i.v.) 
Introduction
While the stimulation of ovarian progesterone production by luteinizing hormone (LH) is understood to be mediated through adenosine-3',5'-monophosphate (cAMP) (Marsh, 1976; Sala, Dufau & Catt, 1979) , the mechanism by which cAMP actually brings about and maintains increased progesterone production is poorly understood. Cholesterol is the obligatory precursor of progesterone and changes in either its cellular concentration or metabolism might, therefore, be expected to play a central role in regulating progesterone biosynthesis. The greatest increase in ovarian progesterone production occurs at the time of ovulation when the preovulatory LH surge initiates progesterone production by the corpus luteum. The purpose of this study was to attempt to correlate this chronic increase in ovarian progesterone production, induced by LH, with U.K.) in 0-2 ml saline (9 g NaCl/1). Follicular development initiated in this way mimics that of the mature animal in that, after an ovulatory stimulus, the induced ovulation closely resembles a spontaneous ovulation in terms of preovulatory serum oestradiol-17ß and progesterone concentrations, number of follicles ovulated (5-7 per ovary) and post-ovulatory serum progesterone concentrations (Guillet & Rennels, 1964; Goff & Henderson, 1979 
Preparation of mitochondria and mitochondrial incubations
Ovarian homogenates in 0-25 M-sucrose were centrifuged for 10 min at 650 gav to sediment nuclei and cell debris. The supernatant was centrifuged at 8500 gm for 15 min to sediment the mitochondrial fraction which was washed in 0-25 M-sucrose and centrifuged again. The final pellet was taken up in chloroform/methanol (2:1 v/v) for cholesterol and steroid extraction or in 10 mM-potassium phosphate buffer (pH 7-4) containing 5 mM-MgCl2 and 100 mM-sucrose for measurement of cholesterol side-chain cleavage activity and cytochrome P-450 content. Mitochondrial protein was estimated by the method of Lowry, Rosebrough, Farr & Randall (1951) .
Mitochondrial cholesterol side-chain cleavage activity was determined at 37°C in 1 ml pot¬ assium phosphate buffer which also contained 0-2 mM-NADP+. The reaction was initiated with 10 mM-DL-isocitrate after the mitochondria had been preincubated at 37°C for 15 min with 100 µ -cholesterol or 100 µ -24-hydroxycholesterol added in 10 ul ethanol. Control incubations received 10 ul ethanol only. Aliquots (0-2 ml) were pipetted into 2 ml chloroform/methanol (2:1 v/v) and vortexed briefly to stop the reaction at 2, 5, 10 and 20 min after the addition of isocitrate. Final extraction of steroids into the chloroform/methanol was achieved by vortexing the samples for 90 sec. The aqueous layer was removed and discarded, and the organic phase was stored at -20°C until assayed for pregnenolone and progesterone. The efficiency of extraction was monitored by the addition of tritiated steroid and was >95% for both pregnenolone and progesterone.
Mitochondrial cytochrome P-450 content was determined spectrophotometrically as described by Omura & Sato (1964) Cholesterol ester hydrolase activity in the 105 000 gav supernatant of the ovarian homogenates was determined as described by Gorban & Boyd (1977) , the method being based on the hydrolysis of [14C]cholesteryl oleate. The ability of cAMP (10 µ ) to activate this hydrolase in vitro was also determined as described by Gorban & Boyd (1977) . In these studies, usually only one ovary from each animal was used in the preparation of the 105 000 gav supernatant while the other ovary was homogenized in chloroform/methanol for subsequent progesterone determination.
Radioimmunoassays
Progesterone and pregnenolone were measured by the specific RIAs described and validated previously (Neal, Baker, McNatty & Scaramuzzi, 1975; Mason, Arthur & Boyd, 1978a) . Progesterone was extracted from serum before assay with petroleum ether. The extraction efficiency was monitored by the addition of [3H]progesterone and the mean recovery was 84%.
The progesterone antiserum was prepared against 11 a-hydroxyprogesterone hemisuccinate conjugated to bovine serum albumin (BSA). The pregnenolone antiserum was generated against 20-(O-carboxymethyl)-oxime-BSA. Both antisera showed negligible cross-reactivity (< 1%) with C27-sterols. The progesterone antiserum cross-reacted <1% with pregnenolone and the pregnenolone antiserum cross-reacted < 1% with progesterone. Cross-reactivity with other C21 steroids was <10% for both antisera. The limit of sensitivity of the progesterone and pregnenolone assays was 25 and 50 pg per tube respectively. The intra-and inter-assay variations of both assays were each <13%.
Statistical analysis
The Wilcoxon rank sum test was used to determine whether separate sets of observations differed significantly.
Results
Effect ofLH on serum progesterone and ovarian steroid and sterol concentrations The results in Table 1 show that LH initiated a rapid and sustained increase in serum and ovarian progesterone concentrations although there were marked fluctuations in the extent of the increases during the 72 h period; the greatest increases were at 6, 12 and 48 h after LH. Ovarian pregnenolone concentrations were also increased by LH and remained elevated throughout the 72 h period. There was a slight, but significant (P < 0-05), decrease in ovarian cholesterol concentration 6 h after LH administration, but by 12 h the values were similar to those at 0 h and remained at this level for the remainder of the study. The ovarian cholesterol ester concentration was also slightly, but significantly (P < 0-05) reduced 6 h after LH but rose steadily thereafter and by 72 h was double the 0 h value. •2±0-lb 9 + 0-1" 3 ± 01e
•5 ±0-lc •7±0-3c fig. 1 ). The activity of the cholesterol side-chain cleavage enzyme with endogenous substrate, as estimated by the relative amount of pregnenolone plus progesterone produced during the incubation period was significantly greater (P < 0-01) in mitochondria obtained from the LH treated rats than in those from control rats. Basal pregnenolone production by mitochondria from LH-treated rats fell during the incubation period, perhaps reflecting increased conversion to progesterone, the levels of which increased (Smith, Freeman & Neill, 1975) . While there was a slight, but significant, drop in ovarian cholesterol ester concentration 6 h after LH, the values rose rapidly thereafter and by 72 h were twice the 0 h value. Sustained increased steroidogenesis was therefore associated with an accumulation rather than a depletion of ovarian cholesterol ester, as found by Schüler, Scavo, Kirsch, Flickinger & Strauss (1979) in studies with rats induced to superovulate. The transient decline in cholesterol ester seen 6 h after LH is most probably due to a reduction in synthesis rather than increased hydrolysis since both basal and cAMP-stimulated hydrolase activity was suppressed during the first 6 h ( Table 2 ). The initial reduction in free cholesterol concentration would also be compatible with cholesterol ester synthesis being inhibited by lack of substrate. The activity of the cholesterol ester hydrolase was still suppressed 48 h after LH treatment and this sustained, reduced activity may have contributed towards the gradual increase in ovarian cholesterol ester concentration seen between 6 and 72 h after LH. As found in other studies (Bisgaier, Treadwell & Vahouny, 1979) , cAMP activated cholesterol ester hydrolase in vitro. Although LH is thought to mediate its actions through cAMP (Marsh, 1976; Sala et al, 1979) administration of LH in vivo depressed both the basal activity of the hydrolase and its capacity to be activated by cAMP in vitro ( (Landfield, Campbell & Midgley, 1979) Christie, Strauss & Flickinger (1979) indicate that cholesterol derived from plasma lipoproteins is the principal source of cholesterol used to sustain ovarian progesterone production. Studies on the mechanism of action of ACTH in the adrenal suggest that ACTH may similarly be capable of stimulating steroidogenesis without activating cholesterol ester hydrolase and inducing hydrolysis of cholesterol ester (Pedersen & Brownie, 1979) .
Cytochrome P-450 is an essential component of the mitochondrial enzymes involved in cholesterol side-chain cleavage (Simpson, 1979 (Mason et al, 1978b) and so more readily reach the site of side-chain cleavage which is thought to be located in the inner mitochondrial membrane (Yago et al, 1970) . Intramitochondrial translocation of cholesterol to the steroidogenic sites in the adrenal is slow and probably rate-limiting, and ACTH may act primarily to facilitate this translocation (Mason et al, 1978a 
